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712964 

TChlu invention relates to c; process for the 
nsanuracture oi' hytf rated calcium sllioatoa. Wore 
partMculKnOy, the invention relates to a proceed I'D/ 4 the 
inanui'tieturxs or vr A calcium silicate hydrate by A hydro - 
ttie.vihal method, TJio product oljLaltietf la very uiTcetl'/c 
as a riafciung agent a or clear lacquers 

TsDpOrtatice iu the curing o:r portlsuld ctirtiontJE; , uae 
in paints, abuorptlon applications and other eotffinerciaJ. 
fields hae cauoocl the calcium oxide- si 11 con dioxi<3e -water 
system to receive considerable attention in the technical 
literature rturS.svE the .past several decades.. Several 
dliTfivent mefchcM3» havp be hit used to Byntheniae nalcluirt 
allicatea. Among them, two very diffei-*nt s.nd distinct 
tnothodo of synthetic arc fconuj-ally renewed* CEho llrat 
involves a precipitation reaction wherein a soluble calcium 
« alt, such a 6 calcium chloride, la reacted in water with 
an alkali silicate such au sodium silicate- The lnaoluble 
calcium allicato la foruiod zutd precipitates out of the 
solution. 

Several crystal lographlually dli'fBi'ent hydra tod 
calcium unseat© phaaea havs fceen preparfld by hydro thermal 
methods of synthesis, Compounds covering calcium oxide to 
silicon -dioxide yaOioa of 0,5:3.0 have "been produced by the 
«A\vr KorkerB in thills field. The hydro the mm 1 reaction 
Involves the high temperature reaction of a pj.H.c^ eoiu'ce 
such dia tonus ceous earth and a rvulclum oxide Bourse Pvoh 
&a Idme^ in the presence- o* K^O, 
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In Uhe art of producing hydroua or hyfftatod 
calcium B^licatea, it hast heretofore been the principal aim 
to obtain a. product bav.ljig a desirable oDiJihiJuition of 
physical properties which *ould aivible the product to 
a&rvo sav&ral puii'poDGQ, Kosovo* , noch products have been 
a pQTnpvp*d.SB between the availability of fcha raw materi&le, 
the procoas of maiiuf ActurO, and the requirement* for the 
uXt^te ufiei, Gemera.Uy such products have fceen made from 
a mixture of l'^w material o and have consequentially *eeti 
characterized by a od^turo of properties due to a variety 
of ooroponeuta. For instance, when lime and silica (either 
amorphous or cryaballina) hydro thermally reacted at 
a CjaO:£*i02 ratio of 3 m* the temperature range of 1$0°C. 
bo 3QO*C, thfc thermodynamlcally stable equilibrium 
product b which are obtained are hiliebi-anait©, with a com- 
position of fiCfiO.SlOa-HgO, and unreaoted liiue. In this 
temperature runga no ofcablo pro ducts have been found vhich 
have a CaQtSiOg ratio of greater than 2. under oertain 
condition^ however, a compound called trioaloium silicate 
hydrate, BCaO-SiOg-SHgOj has been obtained. It is 
characterised by a distinctive X-ray diffraction pattern 
and has optical properties that are different 1'rom other 
hydrate d calcic silicates, 

Several artisans hivs obtained trioaloium silicate 
hydrate by the hydremia of anhydrous Ca^SlO^ stt; 
tempftraturea between ls!>0 o 0. and 500" Still others have 
obtained the compound by reacting liuie ai*d ailioa at 
CaO:SiOg ratios on the order of afcout 3-4:1 and termpera-turcji 
above £7^*0- There ia no reported preparation of 
tricalciuirj silicate hydrate froiti lime and silica, at tem- 
peratures he^ow 27J5°C. 
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It ie bhoroforB the primary object of thia 
invention bo provlda a. method or producing trlcaDcium sili- 
cate hydrate in BUba taint JUlly pure form* 

It- 1b another object of thlB Invention to provide 
a n*thod of hydro thermally produoAns tricalcium Bllluabu 
hydrate in substantially pura form at a reaction 
temperature below 273" C s 

It is still another abjaofc of thia invention to 
provide a method of hydrotheriftally prDdu&ii^ trioaleium 
silicate hydrste under controllo-fl reaction conditions 
T?horeby the production of other hyaratod calol.um silicates 
la roflucod to a ujinlwunu 

It i a an additional object of this invention to 
$>ro6utie tricalclum ai*ioate hydrate wmeh poasesaea 
properties applicable for commercial ubg>« 

Other objeota and further scape of applicability 
of the pre-eout invention will become apparent from the 
detailed description given her*ina.ft;erj it should be 
undai'&toodj howfiwr, that the detailed d*a caption, while 
indi eating preferred embodiments of the invention, is siveu 
by way uf Illustration only, aince varioua changes aud 
modifications within the spirit and scope of the invention 
will become apparent to those skilled in the art from thia 
detailed description, 

BRIS ? CBSCAIfJlOJSf OF IKVBBTXOW 

It has new been discovered that synthetic calcium 
silicates of a predetermined chemical compDoition may be 
prepared, pDSg&otfed of iwiqu^ physical properties including, 
aioonp othevy, the relative freedom from unraaxstad compDiteuta 
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-f?- 

or ufclifcr impurities it) particular I have round that a 
new calcium silicate may be Bynthesi&ed from the basic 
components, silica., lirae and water., ae a substantially pure 
chemical compound of uniform characteristics an4 properties 
t>y hydrothermslly reaotiofc the constituents at a 
CaOtSiO a ratio of 2.7"3'3:*. 

DBTA.ILED DUSOJtimOH OP INVEOTIOK 

Work carried out has shown that when ij.me and 
□ilioa the fnrnj Q £ dilEttomaGeouS earbh, ard: roue ted in 
PS-opojtWdt^ to £ 1vd k CaO:iilO e rati-O of 2.7-3*3:1 »nd 
temperature ran^a of about l6o°C. atifi above, trlcalclum 
silicate hydrate, is obtained aa the principal i-oautlon 
product. r J'he product can be obtained with or t/ithout the 
uee of minera ill ting amenta such aa sodium fluoride The 
use of the mineralizing agents 3 however, does give a 
product with a hJshar degree of crystal 11 Kablon, 

Tha principal feature or this invention 1& the 
preparation* in substantially pure forfti, of the therrno- 
dyns/nically b table phaee, trie ale lum silicate hydrate, by 
tha dirxwD reaction of lime and silica in a teutperatvre 
range different from the previously reported range for Its 
formation. A distinct advantage ia gamed by producing 
the oompound at lowor temperatures In that the pressure 
developed in the ve notion vesse.la ia much lotfor. For 
example, at a temparaturo of 280*0*, She pressure developed 
ia greater than 1300 pounds per squads iinr,h, at 
230 the proasura itj only 425 pounds per square inch. 
This pressure different ial alluxa for considerable ailrjplil'l 
cation in the *>quipsncnt required and consequential, Covering 
ui* the coat ot product J on r 
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The reaction conditions moat favorable for the 
formation of fcho product oover temperatures about; iSo'C 
and afcove, with reaction times up to 8 hours. The higher 
temperature s result in faster reaction rates. 

Vfith regard to the reacting constituent^ various 
materials ura appltaeiMe* For instance, various iiourcos 
of alll<;a can be used, including diatomite, silica gel, 
or finoly divided crystalline silica, tfhe amorphous 
types, however, are wore Satisfactory because of their 
higher r&acuivity, <ro provide the. o&:i.oium ox.ide, lime, 
including quick limo > ^et or dry slaked lime, etc., tnai- 
be used- It is important that the Cs-0 to Si0 2 ratio be 
maintained within the range of a> 7*3*3 si to avoid contamina- 
tion by other materials. 

As the initial atop in tha process^ the finely 
divided lime and a.Uioa are euspended in at least enough 
wfctfcr to form & ppmpable slurry* £he reactants may be 
suspended individuaDly or they may be blended berora 
pumping into ths reaction vessel. If a mineralising agent 
Xa uaed, it may be added with eitner of the components qv 
it may bo added separately. 

'fhe slurry of lime and silica in the reaction vessel 
\a heated to & temperature or l8C>*C. or higher ana in 
agitated to obtain a reasonable reaction rate. For instance 
at a temperature of 932° C. . the reaction is completed in 
less than 2 hours. 

The following examples illustrate the instant 
invendlom 
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EXAMf Lilt I 

A sOurry of silica was prepared by mining finely 

Ground diatmaaoeous earth with *at;<&r so that the slurry 

contained 0.93 pounds of solids per gallon, A slurry of 

hydra tad lime was similarly prepared by mixing hydra ted 

3 line witlrx water &o that the slurry eunt&iriO/d tha equivalent 

of 39 pounds of CaO per gallon, rwo thousand and ton 

BR lions of the dlatoinacoouB eartn slurry were pumped into 

the reactor wbere it was heated by direct injection of 

afce-am, wator k^s used to CDuah the jteed line*. Then 1868 

gallons of the lime slurry were pumped into tfhe reactor, 

likewise fullowod by water to flush the lines. The 

reaction vosdoi was agitated continually »nd held at the 

tteoirfcd temperature of £32° C. by the injection of steam. 

The slurry ma reacted for 2 hour* and 5 minutes at 23£°C,., 

and then discharged through a goo ling system into an 

appropriate con lectins tank, The a o lids wora filtered from 

the slurry and tnen air- dried «nd ground. The finished 

product was identified as trioaloium silicate hydrate by 

X-ray diffraction and had tha following physical property i 

Bulk ctonniUy G>6 lb, /ft, 
Gardner- Co laman water 

absorption 296^ 

Pi] lOgf slurry 11.5 

It should be appreciated that the procedure outlined 
in EKCwr^ile I in no way limits the process to these 
particular conditions. Alternative methodd of fceattAE and 
order of addition of the reacta^ta to the reactor Dim be 
used, Basically the process requires that the proper 
amounts of ,Uma and fl,il,ica be reacted in a water medium a<i 
the desired temperature for the required period of UUric, 
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'fbe tri calcium silicate hydrate which 1b produced 
"by the pi' dc o us do scribed Example I showc good pcrf wma.rKjc 
a 8 a flatting a&»nt for furniture lacquers* TM& applA ca- 
tion As llluubruUod by Example II. 

One hundred ejrcwifl of tricalciwn allocate hydrate 
prepared by the proce&a described in Example I Mora nri,xed 
uith, 2t imffloient quantity or & clear nlti'DcollulDaG 
lacquer baoc to £iva 1O0 g. of vehicular solids. Sufficient 
laDquej? thinner was added to thin Ubo mixture tu a 
vi&'oosity of about loOO cantipolBcs, 5?hi.y mixture was 
ground in a ball mill until trlcilclum ailiniite hydrate 
had r<3H.ohed a Heprnan fineness of 6**1/2* After erindine^ 
suf.fioiftnt olear lacclver base wa& added to reduce tho 
amount of tricaloimu ailioate hydrate to 10# by weight 
of the lao^uer vehicular solide. Sufficient thinnor 
then atfded to induce the flatted lacquer to e praying 
viocoDity (50 ceatipDAseig), T9ie formulation was then 
oprayad on test paoeX and dried in the usual manner* 

• Aftor drying, tha film was fou^ad to have satis- 
factory transparency and gave a G&rdnar 60* speoular glo&B 
reading of 14. tfhe untreated la.co.uar normally giva& a 
reading of between 50 and 60 with a perfect mirror reading 
being 100. 
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THE EMBODIMENTS OF THE 1OTB1WTOH IlJ WHICH AN EXCLUSIVE 
PltO*E?Wff OR PRIVUJSGK IS CLAIMED ARE DEPINTO A3 I'OLIOTSi 

1. A method ot hydro thermally producing trloajLcMyn 
silicate Jurats compel liirift reacting, under hydro thermal 
oorxlltiona ai><3 at a temperature less than 37!5°0. calcium 
T^ydT?oj:ici6 and silica in a mol ratio oJ 1 2*7 - 3-3 ? 1- 

£. A method of Jiyaro thermally producing trioa-lclum 
pllitiS.te hydrate aa dte fined in Claim 1, where Id trie 
reaction teosperetttiNi 1h afcout lSO* to about 260*0, 

3. A method or hydrofchemULlly producing trloalclUM 
□lllcate hydtoate cORip rifling reacting calcium oxide and 
silicon dioxide in a mol ratio Df between 2,7 - 33 t 1 

at a tcDHpoiiature o:r afcoub 230 g C„ Cot a period of time 
sufficient to J^ydrothertaaaiy convert the roactanta* 

4. k method aa defined in Claim w/ieraln a 
mineralizirj^ a^ent ie employed* 

5. A method of producing trioaHcium silicate 
J» T drate comprising nydrotlierma-lly reacting calcium oxide 
and silica, in a CaO t SiQ 2 mol ratio of 3 at a tumpoi-ature 
of aT)out 33&"&- 
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